Different accounts have been proposed to explain the remarkable crosscultural similarities of human colour categories. One of these accounts, known as empiricism, places the burden of the explanation on the statistical distribution of colours in the shared environment we live in. It has been claimed that this factor is essential for the nature of human colour categories and that it is even capable to account for the evolution of colour categories as observed in human cultures. We present a computational model to verify this hypothesis, which improves on previous work by Yendrikhovskij (2001a). Our results suggest that the chromatic environment does not fully explain the nature of human colour categories, however the distribution of colours in the environment does bias the acquisition of colour categories. We suggest how culture and specifically language might account for the observed nature of human colour categories.
Introduction
Even though humans can distinguish an infinite number of colours, we all cut up our colour sensation into a limited number of basic colour categories.
These categories serve many purposes, such as simplifying sensory input or allowing to communicate on what we perceive based on colour information either through discrete labels, i.e. colour terms, or through more complex utterances in which for example basic categories are combined. Ever since Berlin and Kay (1969) and others (Rosch-Heider & Olivier, 1972; Kay & Regier, 2003; Kay et al., 2003) observed that colour categories show a remarkable cross-cultural similarity (although the cross-cultural similarity is still not the accepted position in the field, see Roberson, 2005) , there has been an ongoing debate on what the main cause is of this universal character of colour categories. A range of possible hypotheses have been proposed, each highlighting different aspects. Jameson and D'Andrade (1997) and Regier et al. (2007) argue that the similarities can be explained based on some general categorisation principles, such as categories occupying a connected region in the perceptual space and maintaining a maximum dissimilarity between the stimuli that are classified under different colour categories. Some properties of the perceptual colour space restrict the number of possible colour category systems. Komarova and Jameson (2008) , using computational models, show how the presence of a small number of colour deficient individuals in a community has the effect of confining colour category boundaries. Others (Van Wijk, 1959; Shepard, 1992; Yendrikhovskij, 2001a) claim this cross-cultural similarity is due to the shared environment in which individuals acquire their colour categories. In this environment, there exists a statistical distribution which captures the presence of different colours in the environment, which is not uniform. It is claimed that this distribution limits the number of possible colour systems. In this work, we wish to replicate and extend the experiments of Yendrikhovskij (2001b, a) . Yendrikhovskij demonstrated how the distribution of colours in natural images can be used to extract colour categories that resemble human colour categories. For this purpose, the colour information of 10,000 pixels which were drawn from images of natural scenes was converted to a perceptual colour space and an unsupervised clustering algorithm was used to extract a number of clusters. Yendrikhovskij showed how these clusters resemble the colour categories of American subjects (as determined by Boynton and Olson (1987) ). Furthermore, it seemed that when the number of extracted clusters was varied the "evolutionary order" of colour categories (Berlin and Kay, 1969; Kay et al., 1991) could be reconstructed. For
